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America and the United States, and more recently also in China. The prime globe artichoke product 69 consists of the immature inflorescence (heads of capitula), which can be consumed in fresh, canned 70 or frozen form. Each plant produces a number of capitula, the largest of which (the main capitulum) 71 merges from the apex of the central stem, while the smaller ones are produced on lateral branches.
72
Italy has the richest globe artichoke primary cultivated "gene pool" and harbours many 73 distinct clonal varietal groups, best adapted to local environments. On the basis of harvest time, 74 varietal types can be classified as early, producing heads from autumn to spring, and late, producing 75 heads from early to late spring. On the basis of capitulum characters, cultivated germplasm has been 76 classified into four main groups: (1) the Spinosi group, containing types with long sharp spines on 77 bracts and leaves; (2) the Violetti group, with medium-sized, violet-coloured and less spiny heads; The cultivated cardoon (C. cardunculus var. altilis DC) is usually raised from seed and 91 handled as annual crop; its cultivation is much less widespread than that of the globe artichoke and 92 the crop remains of regional importance in Spain, Italy and the south of France, where it is used in et al. 2010) among which cytotoxicity against several types of cancer cells (Yasukawa et al. 2010 ).
137
In globe artichoke a germacrene A synthase, involved in the first step of STLs biosynthesis, has 138 been recently isolated, functionally characterized and mapped (Menin et al. 2012 ).
139
C. cardunculus has great potential as a source of renewable energy, thanks to its LGs and spanning just over 1000 cM, while the globe artichoke one featured 326 loci arranged into lying within some 3,300 genes (one SSR per 3.6 kbp) have been identified, and PCR primers for the 188 amplification of more than 2,000 of these have been designed. In a test of a sample of 300 of these (Table 1) , five and eight of which were derived from transcripts related to response to cold and salt 217 stress, respectively. As an example, the marker CyEM-42, developed from the contig putative genes and pseudogenes. Enzyme codes were retrieved for 1,327 contigs, defining a unique 295 set of 313 putative enzymatic activities, which were mapped onto KEGG reference pathways
296
(http://www.genome.jp/kegg/). The remaining portion of the contig set (72%) was not attributed to 297 any known sequence, likely due to the RAD contigs shortness.
298
The transposable DNA element footprints detected, using RepeatMasker software (v3.2.9; 6.2 Gbp after quality trimming. For the de novo assembly process only the 454 reads were 341 considered, while the Illumina data were simply adopted to increase the efficiency of the SNP 342 mining process.
343
The assembly of 454 reads was achieved by a two-tier approach using the MIRA assembler 
Sequence analysis and functional annotation 358
The sequence reads were assembled into 38,726 reference transcripts, which were successfully 359 annotated, using the Blast2GO pipeline, by gene ontology terms via Blast and InterPro analyses. Transcriptional factor function was assigned to 1,398 transcripts, scattered across 67 369 families, while 316 sequences were tagged as candidate Resistance Gene Analogs (RGAs). Each 370 sequence was scanned for the presence of recognition sites for known plant miRNAs. In total, target 371 annealing sites for 302 miRNAs were located in 1,043 transcripts, which mainly belong to the categories: "defense response" and "programmed cell death/apoptosis", "reproduction", 373 "development of anatomical structure", "photosynthesis", "transmembrane receptor activity" and 374 "transcription factor activity". The 454-based assembly included non-nuclear transcripts. The C. . At least 20 papers have been recently published in both animals (snails, moths and salmon, sturgeon, butterflies, beetles and worms) and plants (ryegrass, oaks, lolium, eggplant and globe artichoke). A detail review is available at the wiki RAD-sequencing page (University of Edinburgh; https://www.wiki.ed.ac.uk/display/RADSequencing).
The strategy requires the enzymatic digestion of a genome with at least one restriction enzyme and the sequencing of the resulting fragments through an Illumina Genome Analyzer. The fragments from one sample are ligated to a modified Illumina adapter containing a unique identifying sequence (Molecular IDentifier, or MID). A list of the available primers can be found at the above-cited wiki RAD-sequencing section. The fragments from many samples (e.g. a mapping population) can consequently be pooled together and sequenced on a single lane. The resulting reads can be segregated using the MID present at the start of each read. By sequencing simultaneously all the individuals of a population of interest, and by comparing the tags, thousand of SNPs at different genetic loci can be identified in a single experiment.
The protocol is depicted in the figure reported below. A) Genomic DNA is digested with a restriction enzyme and a barcoded P1 adapter is ligated to the fragments. The P1 adapter contains a forward amplification primer site, an Illumina sequencing primer site, and a barcode for sample identification. Adapter-ligated fragments are pooled (if multiplexing), sheared, size-selected (e.g. 300-800 bp) and ligated to a second adapter (P2). The P2 adapter is a divergent "Y" adapter, containing the reverse complement of the P2 reverse-amplification primer site, preventing amplification of genomic fragments lacking a P1 adapter. B) The samples are analysed on an Illumina Genome Analyzer IIx following the paired ends (2x 54 bp, or more) genomic DNA sequencing protocol. The generated sequences are then sorted according to their multiplex identifier tag (barcode). C) The sequences are de novo assembled using a bioinformatics DNA assembler (e.g.: Velvet). Assembled LongRead® contigs can be generated by a set of algorithms developed at Floragenex Inc. (Oregon, USA). Table 2 . 454-derived sequencing and assembly. The output statistics were calculated following the removal of contaminating and adaptor sequences. Data are intended after quality filtering and sequence clipping. *Asterisks indicate results obtained by merging the three independent assemblies (see Figure 3) . Table 3 . GAIIx (Illumina)-derived sequencing. A total of 46.5 M raw reads were generated in two GAIIx lanes and 6.7 Gbp were retained after removing adaptor and contaminating sequences. The windowed quality clipping routine produced a final dataset of 6.2 Gbp. A higher number of bases were obtained for single ends, because 84 sequencing cycles were used instead of the 76 used for the paired ends. LG_01a
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